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BACKGROUND OF THE IMVPUTm N 

5 Field of the Invpntinn- 

cines that prevent or substantially r Juce ^poSSSo! ^^T^T 10 ^^^^^ 
vaccine regimens. vacc.nat.on adverse systemic react.ons associated with adjuvanted 

Brief Descri ption of the Prinr Arf • 

advJrst SSc SfiSKE SSTESS?" H 9imens invo,vin9 the 086 of •*« can — ■ 

adjuvant. Alternately, the vaccine S^SZ^Z^TT^ ° f V3Ccine containin 9 an 

vaccine containing an adjuvant HluSv^mSXl adm,nistrat ! on of a "wdMW «ve vacdne and an inactivated 
taining a modified 9 live oiantm com P rise administration of a vaccine con- 

Associated with these vaccination regimens are SLSJ^T COnta, ? ,ng an '"^ated organism and an adjuvant, 
feline leukemia vaccines SrS?2T£^ Sy f temtc ^ ^^on reac^ns. For In^nce. ihe use of 
diarrhea. See the mono££ ^fS^iST^SXS r^™ inC,Udin9 6X0658 Salivation - and 
Edition. 1995-1996. The aL°se s^m^^ 

as vomiting and diarrhea. Ud6 ana P hvlax,s - hypersensitivity and atypical reactions such 

preseT of^ a ^ named systemic reaction, to the 

mass. Dodds. Vaccine Safety and Efficacy flevS^ of modrf.ed live viruses or high antigenic 

68-71. May. 1993 noted an increase in pS-vacd^l^^ and Allege D,seases on the Rise. Vet. Forum, pp 

the increase is due to the immuTdogi^ allergic diseases. Dodds has postulated that 

modified live organisms and adjuvanted 52 iZ^ ? ^ "F*" 1 * 3 combination va <*ine containing 

the Z^TZ^Tr^rZTi SS££ t the 6 RT? " *S" ^ *» — - 

systemic reactions could be caused by m Sli^i^SL .1 ter3t " r6 ° f ° therwise 1,131 ,eaches *at these 
the prevalent use of non-host albtT ^trTXZe o^J^T" "* " 3djUV3nt ,ndiCatin9 the contrarv is 
same time that they receive modified IV "cSSSE ^t^' ^ "T^ adJ ' UVant6d rabies «*• a * * a 
FeLV vacdne in a vaccine regimen cofmSSTS^? ! conta.n,ng non-host albumin. Cats receive adjuvanted 

host albumin. Also. combina^o^ 3 m0dif ied ,ive vaccine ««*0 non- 

of adjuvants. Albumin, generally In thJ^cJaSTS? !,k °^ US6d the art t0 evaluate effectiveness 
each formulation is k^£££££ I^^I Z^™^ 1 * Wlh V3ri0US and 

ured for antibody responses to BSA T^animak c!vw^ TT ^ 3t SOme later date and their se ™ are meas- 
the most effective adES Jal uTpatem No" r6Sp0nS6S are considered to ^e received 

Ifcer in vaccines. Wiedmeier et al Pediatric ? u M ^ the use of non - host albumi " as a stabi- 

mice produced by immunE^ ^SSH ^^StX^l' 1987 disclo «* ^ctivfty in 

^he^^ N0,ab ' y ' W6dmeier " 31 

cause^y^ f T Which »»— 

tion. diafiltration or centrtfugatior to re™ ^ "ST SUCh 38 ^ 

that yield high.y purified antigens are seto^^^Z Z ^^f ^ method "' P"rif ication 
vaccines. Illustrative of the other methods of ourifir^™ ie Zf. u P r °h'°rtive in the preparation of animal 

raphy. molecular sieve chroml^ 

gens are dtfficu* to adjuvant ^ P»"- ^ 

protective response with purified antioens At anv rati thi« Tl r * u 01 6ff6Ct,ve enou 9 h *° stimulate a 
host albumin from vaccines «SSE?£S ' PUrrf,C3t,0n m6th0dS W6f6 not effectlVe for ™™ing non- 

t^rt^ * 3d -f 8 ^ — — * Cer- 

imen involving the use of adjuvants. presence ot non-host albumin in the vaccine reg- 
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SUMMARY OF THE INVENTION 

In accordance with the foregoing, the present invention encompasses a serum-based vaccine comprising an immu- 
nogenically effective amount of an antigen and an adjuvant wherein said vaccine is substantially free of non-host albu- 
s min. The term "serum-based" is used herein to denote that the vaccines of the invention or their precursors employ 
serum including non-host serum. Typically, the serum is employed in growth media to enhance growth of organisms that 
are employed in the preparation of the vaccine. By the term "precursor of the vaccine" is meant vaccine components, 
particularly antigen, proteins other than antigen, whole organisms and harvest material. By the term "immunogenically 
effective amount" is meant that the antigen contains a protective component in a concentration that is sufficient to pro- 
10 tect animals from a target disease when an adjuvanted vaccine containing the antigen is administered to animals. By 
the term "antigen" is meant a biological material (natural, recombinant or synthetic) that stimulates a protective immune 
response in animals. By the term "adjuvanted vaccine" is meant a vaccine containing an adjuvant, or a plurality of vac- 
cines administered as a part of a vaccine regimen wherein at least one of the vaccines contains an adjuvant. By the 
term non-host albumin is meant albumin from the serum of an animal species other than the animal species being vac- 
is cinated. Albumin is a simple protein found in serum and has a molecular weight of about 66,000 daltons. A vaccine 
which is substantially free of non-host albumin contains less than 1 .0 mg/mL of non-host albumin. 

Also encompassed by the invention is a method of preparing the serum-based vaccine that is substantially free of 
non-host albumin comprising removing non-host albumin from the vaccine or a precursor thereof. An alternate method 
of preparing the serum-based vaccine that is substantially free of non-host albumin comprises providing a host serum 
20 containing host albumin in the preparation of the vaccine. 

Further encompassed by the invention is a vaccine which is prepared by adding host serum or albumin to the vac- 
cine antigen after harvesting or purifying the antigen from a culture of an organism from which the antigen is derived, 
but prior to adjuvanting the antigen. Additionally, the host serum or albumin can be added to the antigen after harvesting 
but prior to lyophiliziag the antigen if the antigen is a modified live organism. When host serum or host albumin is used 
25 in this manner, it acts as a stabilizer. The term "stabilizer" means any additive that is added to a vaccine to prevent deg- 
radation of the antigen and the consequential loss of immunogenicity of the vaccine. 

In a presently preferred embodiment of the invention, the method of preparing a serum-based vaccine containing 
an immunogenically effective amount of an antigen and an adjuvant wherein said vaccine is substantially free of non- 
host albumin comprises: 

30 

(a) growing an organism which produces the antigen in a culture containing non-host albumin; 

(b) harvesting the culture; 

(c) clarifying the harvest; 

(d) separating the antigen and non-host albumin from the clarified harvest; 
35 (e) separating the non-host albumin from the antigen; 

(f) collecting the antigen; and 

(g) formulating the antigen with an adjuvant. 

In an additional preferred embodiment of the invention, the method of preparing a serum-based vaccine containing 
40 an immunogenically effective amount of an antigen and an adjuvant wherein said vaccine is substantially free of non- 
host albumin comprises: 

(a) growing an organism which produces the antigen in a culture containing non-host albumin; 

(b) harvesting the culture; 
45 (c) clarifying the harvest; 

(d) separating the antigen from the non-host albumin by passing the clarified harvest through a column with a 
matrix which selectively binds the antigen; 

(e) washing the column matrix to remove excess non-host albumin; 

(f) discarding the wash solution; 

so (g) washing the column matrix with a solution which elutes the antigen from the column matrix; 

(h) collecting the antigen; and 

(i) formulating the antigen with an adjuvant. 

In another preferred embodiment of the invention, the method of preparing a serum-based vaccine containing an 
55 immunogenically effective amount of an antigen and an adjuvant wherein said vaccine is substantially free of non-host 
albumin comprises: 

(a) growing an organism which produces the antigen in a culture containing non-host albumin; 

(b) harvesting the culture; 
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(c) clarifying the harvest; ... 
• (d) separating the antigen from the non-host albumin by passing the clarified harvest through a column wrth a 

matrix which selectively binds the non-host albumin; 
(e) collecting the antigen; and 
> (f) formulating the antigen with an adjuvant. 

In still another preferred embodiment of the invention, the method of preparation of a serum * a ^^ 
ing anLumogenLly effective amount of an antigen and an adjuvant where.n sa.d vaccine .s substant,ally free of 

non-host albumin comprises: 

(a) growing an organism which produces the antigen in a culture containing host albumin; 

(b) harvesting the culture; 

(c) clarifying the harvest, if necessary; and 

(d) formulating the harvest with an adjuvant. 

' 5 Further encompassed by the invention is a method of eliminating adverse vaccine reactions in animals comprising 
administering to said animals a vaccine regimen which is substantially free of non-host J*"™- adiuvanted 
The method for eliminating adverse reactions in animals comprises admm.ster.ng to sa.d an.mals an adjuvanted 
vaccine or an adjuvanted vaccine regimen which is substantially free of non-host albumin. 

Also encompassed by the invention is a process for stabilizing an ant.gen comprising add.ng host serum or host 
albumin to^d Sgfn P Hor to adjuvanting th'e antigen. Such a process for stabilizing an antigen can also comprise 
addina host serum or host albumin to said antigen prior to lyophilizing the antigen. onimalc 

Z vacSnes of the invention are applicable for use in preventing or treating diseases of 
Thev are particularly suitable for use in preventing or treating diseases of companion animals such as cats dogs and 
25 ^SZ^S^pM^ sensitive to adjuvanted vaccine regimens comprising non-host atoumin. '" Particular, the 

invention are" suitable for use in preventing feline leukemia (FeLV) and ^^S*^^ 
oroblems that typically attend such vaccines. FeLV vaccines are notorious for causing adverse reactions such as ^hyper 
™S. dLhea and sometimes death. Often, these reactions occur within minutes of administration of the 

30 ^sTrorisinqly it has been found that animals to which the vaccines of the invention have been administered have vir- 
tua. ^ no' Sve s system^ reaction, The discovery that non-host albumin in a vaccine containing an adjuva* or 
administered in a vaccine regimen with a vaccine containing an adjuvant can cause systemic reactions is thus a part of 
the invention. This and other aspects of the invention are described more fully hereunder. 

35 RRIFF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph presenting a comparison of the reactivity of a vaccine containing an adjuvanl t combined with non- 
host albumin wfth L lack of reactivity of a vaccine containing an adjuvant in combination ^ host a^min^ 

FIG. 2 is a photograph of a SDS-PAGE gel comparing 9 different feline vaccmes wherein the non-host albumin con 

40 tent is shown. 

nFTAII FD DESCRIPTION OF THE IN VENTION 

As set forth above, the present invention encompasses a serum-based vaccine comprising an immunoger rfcally 
<s eff ecTve amount of an antigen and an adjuvant wherein the vaccine is substantially free of non-host album, i and meth- 
S^Tng anS using the same, ft also encompasses a vaccine regimen wherein at least 

contains an adjuvant and at least one vaccine in the regimen contains non-host albumin. In addition, t encompasses a 
p^ess fo SSng an antigen comprising adding host serum or host albumin to said anfcgen J^^aTSS! 
antigen. Such a process for stabilizing an antigen can also comprise adding host serum or host albumin to sad antigen 

50 ^ "£S2^XS& from non-host serum that is typically used in growing organisms from wtjch the , anti- 
aens are derived Typical examples of non-host serum (containing non-host albumin) can be selected from the group 
S^^JLum. feta' bovine serum, equine serum, fetal equine serum, sheep J^ 0 " 
the other hand, if equine albumin is present in an equine vaccine, the vaccine is C0 ^^ v ^S e al ^ ia 
The antigen is obtained from an organism selected from the group consisting of bactena v us I * ra «^"*^ 
and protozoa Examples of the bacteria can be selected from the group consisting o SordMeM^ a ^e^oocc^ 
cpp ^nnvincoccus soo.. CJosiridiunL^. UBtp^oira.sm. Eschenghja spp., SatamitaLA 
gg^l^ c np M»^ lagma sdd.. Moraxellasop.. Hemophilus spp. . BoicdiaJm. F| i ^Ot^a SPP- Badetifides 

spp. and Rhodococcus soo. 
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Examples of the viruses can be selected from the group consisting of herpes viruses. ^^^TiSic 
ruses, rotaviruses, morbilliviruses, retroviruses, coronaviruses adenoses .logm SlS^M^Si 
viruses, paramyxoviruses, cytomegaloviruses, arboviruses and hantaviruses. More spec Am* such JJJ^ 
include but not be limited to feline leukemia virus, feline rhinotrache.t.s. feline M,,c ^^ 
feline immunodeficiency virus, feline infectious peritonitis virus, can.ne hepatitis. can,ne "^^^^SL 
vovirus, rabies virus, canine parainfluenza virus, canine coronawus. equ.ne herpes viruses, equine M«M 
and equine encephalomyelitis viruses. Examples of parasites and protozoa can be elected """J* 

of nSsbq^ TQXfipJasrna-SPP^. DiretMo^ Cryptosporidium m FeSlS 

SbJap Sample of rickettsia can be selected from the group cons.st.ng of Ghlamyd.9 SP&. Potomac Horse Fever. £hjL 
lichia canis. and other Ehrlichia sop. . 

■ The aniens can be obtained from a member selected from the group consisting of: a whole culture of an organism 
JZZ&SZSL. a partially purHied whole culture harvest, a ^^^SS aTeSon 
subunit obtained via recombinant technology and expressed in the homologous « •J^S^SS^ISK 
mutant of the whole organism (conventional or rDNA gene-deleted mutants). pept.des, naked DNA. chem.cally syntne 
ci^cri antiaens reverse transcribed naked cDNA or combinations thereof. 

^eS S can be produced by art-known technk,ues of culturing '^^SS^i 
tratjng and/or conventionally purifying antigens of such organ.sms. For example the ant.gen can I g™ 
ing the selected organism in a culture having growth medium containing a non-host serum ^"^^^JS 
soecificallv the organism can be grown in a tissue culture prepared from mammalian or plant cells where, n inon nosi 
5mm fe added to the rn^cSm to enhance the growth of the organism. The organism can also be grown in fermentation 

cellular debris and extraneous contaminants. However, these techniques do not remove the * non-host *umn. Atth* 
noint the culture harvest still contains non-host albumin and would not be acceptable if combined with adjuvarfl ana/or 
^nSKJT.^S^wHh an adjuvanted vaccine. Therefore, the resuKng culture ^t^^ed in 
accordance with this invention to remove the non-host albumin prior to ,ts formulation ^™»$£^££Z* 9 

In accordance with the invention, the non-host albumin can be removed by a process of purifying the vaccine , o a 
P recu!so;^ 4^eir^ such a manner as would remove the non-host albumin. The process of P"4"£^"^ 
sofol me vacdnTc^ be done by a chromatography technique selected from the group cons.st.ng of Perfusion chro- 
matog aph" " PeSe^ve Biosvs^ems). ion exchange chromatography molecular sieve <*£«^X2£ 
interaction chromatography, affinity chromatography and combinations thereof. Preferably, the process of V"™™? ' s _ 
S^^cLniiSy" using hydrophobic interaction chromatography ^^S^ tSSSSa 
bic interaction chromatography and ion exchange chromatography The following is ^ " ™ 
description of the hydrophobic interaction chromatography with a Perfus.on Chromatography matrix utilizing POROS 

nSESSSSr is carried out using a matrix (POROS media) J-^^^JES 
carry molecules swiftly into the interior of each bead by corrective flow as well as drffusive pores • ^ b ™«™ n 
Sneled pores providing a large internal surface area for binding. This pore «n*w*ani P^^E^JJ 
resolution a'nd high speed purification. Hydrophobic interaction chromatography ^^^SS^^S^ 
uncharged matrix to interact with polar residues (e.g. phenylalanine) on proteins, caus .ng etarda on "^JJJ^J^ 
proteins based on their re.ative hydrophobics. The use of the POROS media matrix a ows «J 
at higher pressures so that the purification time is reduced, thus reducing the cost and allowmg chromatography 

"XZ'^—^r^ is performed by adding a high ionic strength buffe, £ the^ure 
harvest containing the non-host albumin before adding such fluids to the W' o e hob ^ 

several times with a high ionic strength buffer such as 20 millimolar (Mm) sodium P"^^^^,^ 
before addition of the high ionic strength buffered fluids of the culture harvest containing ^ "on-hotf a« ° 
feed material) Multiple column volumes of column feed material are run through the column. The c ° , " mn 1 mafr '^ b '™ < ! 
SS and the antigen (contained within the buffered f luids of the ^r^est) 

albumin from the column, the column is washed multiple times with a high .onic strengfr ' ^ «*^E£f£ 
phosphate/650 Mm sodium sulfate or until the optical density reading at a wavelength of ^"^^j^^J 
eluate is less than 0.03. The antigen (purified) is eluted from the column by washing 
: volumes of a low ionic strength so.ution which can be sterile water. The puni ^ anjge «. 
lecting vessel when the optical density of the eluate .ncreases above 0.15. Collects of the eluate ceases 

"* SSXSS SZSS^**** according to this invention encompasses use of a«ini t> chroma- 
tography for bTSoTeither the antigen or the non-host albumin. For instance, the an,gen can be produced by art- 
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known techniques of culturing and harvesting organisms and clarifying, concentrating and/or conventionally purifying 
antigens of such organisms as described previously. For removal of the non-host albumin the clarified harvest can be 
added to a column containing a matrix which binds either the antigen or which binds the non-host albumin. Such a 
matrix could be a lectin such as CibaCron™ Blue (Pharmacia) or Mimetic Blue (Affinity Chromatography Ltd.). both of 
which bind non-host albumin, or a matrix which contains a polyclonal or monoclonal antibody specific for the antigen or 
non-host albumin, whichever is to be bound to the matrix. The clarified harvest becomes the column feed matenaland 
is added to the column. If the column contains a matrix such as a lectin, a polyclonal antibody or a monoclonal antibody 
specific for non-host albumin, the non-host albumin is bound to the column and the antigen passes through the column 
and is collected. The collected antigen is then formulated with adjuvant to prepare a vaccine. If the column contains a 
matrix such as a polyclonal antibody or monoclonal antibody specific for antigen, the clarified harvest material is added 
to the column and the antigen is bound to the matrix. The non-host albumin passes through the column and is dis- 
eased Excess non-host albumin is removed from the column matrix by washing with a buffer which does not remove 
the antigen. Then the matrix is washed with a solution which elutes the antigen from the column matrix. Such washing 
and elution buffers can be based on pH. ionic strength or polarity differences of the antigen to be eluted. The antigen is 
then collected and formulated with an adjuvant to produce the vaccine. If a lectin is used to bind non-host albumin, the 
antigen which is collected will have to be further purified through a second lectin column or by using another type of 
chromatography to remove all of the non-host albumin. 

If one has a whole organism such as a virus or bacteria or a very large antigen, for instance, one with a molecular 
weight greater than 100,000 daltons, molecular sieve chromatography can be used to separate the antigen from the 
non-host albumin which has a molecular weight of only about 66.000 daltons. Molecular sieve chromatography sepa- 
rates molecules on the basis of molecular weight. The matrix is selected so that low molecular weight molecules such 
as non-host albumin pass through the column at a faster rate than large molecular weight molecules such as large ant- 
gens Using this technique, the organism is grown in a culture containing non-host albumin and harvested, clarified 
and/or concentrated and purified by conventional techniques as described previously. In order to separate the non-host 
albumin from, for instance, a whole virus, the virus is grown in tissue culture, harvested by collecting the fluids from the 
tissue culture and clarified to remove d cellular debris. This clarified harvest is the column feed material and is added 
to the column. The first fluid to pass through the column is collected and discarded since it contains the non-host albu- 
min. The virus passes through the column slower and can be washed into a collection vessel using buffers which do not 
harm the virus Virus which has been collected in this manner can be formulated with an adjuvant to prepare a vaccine. 
30 An alternate method of preparing the serum-based vaccine containing an immunogenically effective amount of an 
antigen and an adjuvant wherein said vaccine is substantially free of non-host albumin comprises culturing the organ- 
ism in host serum wherein there is no non-host albumin. By this method, one grows the organism in tissue culture or 
fermentation media containing host serum instead of non-host serum. Conventional harvesting, concentration and puri- 
fication can be used if a pure product is desired. No further purification to remove non-host albumin is required because 
35 the preparation does not contain non-host albumin. By this method, the crude harvest material can also be used to for- 
mulate the vaccine. Using this method the harvest material can simply be combined with adjuvant to formulate the vac- 
cinG 

Following the purification and/or removal of the non-host albumin or growth of the organism in host serum, the anti- 
gen is inactivated and adjuvanted by conventional techniques. Generally stated, the antigen can be inactivated by treat- 
40 ing it with an inactivating agent which does not denature the protective component of the antigen. Specifically, the 
antigen can be inactivated by treating it chemically, by irradiation, by heating or by freeze-thaw. Illustratvely. one can 
employ chemical inactivating agents selected from the group consisting of formalin, beta-propiolactone, detergents and 
binary ethyleneimine. Different ones of these chemical inactivating agents are preferred for different organisms. 

The inactivated antigen can also be concentrated or pooled with other harvested antigen prior to adjuvanting. The 
45 amount of concentration would be such that the average amount of antigen or Relative Potency (RP) value meets or 
exceeds the minimum acceptable value for a vaccine. The inactivated antigen may be concentrated up to 100 fold, if 
necessary, by ultrafiltration with a molecular weight cut-off which will suitably maintain the antigen and allow contami- 
nants to pass through and be discarded or by differential centrifugation. After inactivation. the antigen value must be 
above the acceptable minimum level or RP. Then it is stored at temperatures from -70°C to +10°C until it is mixed or 

so microfluidized with an adjuvant. 

The inactivated antigen is formulated or combined with an adjuvant. Adjuvants are chemicals or bacterial or virus- 
derived components added to vaccines to enhance the production of an immune response by the animal receiving the 
vaccine Adjuvants fall into the general categories of polymers, block co-polymers, oils, oil-in-water. aluminum salts, and 
bacterial and viral extracts. Most adjuvants function by producing an irritation at the site of injection causing leukocytes 

55 (immune cells) to infiltrate the area and/or by producing a depot effect (holding the antigens at the injection site for as 
long as possible). Some of the newer adjuvants act as slow-release mechanisms, releasing antigens encapsulated by 
them at a relatively slow rate. Even newer adjuvants directly affect the B-cells or T-cells of the immune system and are 
called immune stimulators, immune regulators, immune modulators or immune enhancers. If an adjuvant causes exten- 
sive infiltration of leukocytes to the injection site, swelling and injection-site reactions will occur. The immune response 
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^K^'S.'SES ^*tt£25Z££S> used. fw«. it is 

When used in such an amount, adjuvants can stimulate adverse reactions lo non-host albumin. 

and adiuvantlng the an, S e, the potency or Retaave "^W*^^ 

oresent invention. Some of the additional antigens may be modified live, however u W a ™ mh inotinn vac- 

lowed by evaluation of a serological response or the performance of an Enzyme Linked lm™noso «ni/" ^ 

fall below 1.0. im , antin „ mav be concentrated or pooled with other purified harvested 

The purified antigen in accordance acceptable value for a harvest. The 

antigen such that the average ^^^g^T^SSX SUES, with a molecular weight cut-off which 
purified antigen may be concentrated up to 1 00 fold, rf ^ecessary. nyw™> * discarded or by differential centrifuga- 
will suitably maintain the antigen and allow contaminants to pass through and ' ^J^n^J jt fe virtually impos . 
tion. ft is important to note that even if very low levels of ^"^^ processes, 
sible to remove its albumin content from cultures ^J^^^^^ non-host albumin leve. of 0.1% 
especially if concentration is used. For instance, if antigen is «"Mrtntfaa nuu «a J* concentration. Such a 

(1 mg/mL) in the antigen prior to concentration would be concentrated to 10 /o or 100mg/mL alter cone 
level would be totally unacceptable in the final vaccine. H ,«™prv of the source of the prob- 

~^i==^:x=:==:=~=^ 

pies and throughout the specification, parts are by weight unless otherwise indicated. 



EXAMPLES 



55 EXAMPLE 1 : 

In order to evaluate whether there was a difference in reactivity of equine vaccines prepared with non-host serum 
(fetai^e ^masthe conven,ona. approach) or equine -<f^^ 
two mock vaccines were prepared. One vaccine contained adjuvanted media with 1 5 /„ fetal Dov.ne 
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serum approach) while the second vaccine contained 15% fetal equine serum (host serum). Twenty horses were used 
for this study. The adjuvant in the two approaches was from the same lot of material and was a "Carbopol" based adju- 
vant Ten horses each received a 2.0 mL dose of the fetal bovine serum-containing mock vaccine injected intramuscu- 
larly in the neck and each of an additional ten horses received a 2.0 mLdose of the fetal equine serum-containing mock 

5 vaccine injected intramuscularly in the neck. A booster injection of the respective vaccines was administered every 28 
days over approximately 8 months. The horses were observed for reactions on days 1 . 2. 3. 4. 7 and 1 4 following each 
injection. Just before the second injection, one of the horses receiving the fetal bovine serum preparation died of con- 
tortion of the intestine. The remaining 9 horses received a booster injection and were observed after booster doses of 
the fetal bovine serum-containing mock vaccine. The results of these observations are shown in Figure 1 . 

io Following administration of all injections of the fetal equine serum-containing mock vaccine, there were no systemic 
reactions (0 out of a possible 480 observations). Only 2 out of a possible 480 instances of swelling of 4" or greater in 
diameter were observed. The swelling occurred in 2 consecutive observations of the same horse after receiving 4 injec- 
tions. Swelling of 1-3" in a diameter was observed in 3 out of a possible 480 observations. Thirty one (31) reactionsof 
any type were observed out of a possible 480 observations. All reactions occurred in only 1 of the 10 horses (10%) 

is through vaccination # 8 after which 2 of the 1 0 horses showed a local reaction. Comparatively, following administration 
of all injections of the fetal bovine serum mock vaccine, there was one possible systemic reaction (the death of horse 
#606). Severe swelling (larger than 4" in a diameter) was observed in 22 out of a possible 432 observations. Visible 
swelling (1-3" in a diameter) was observed in 34 out of a possible 432 observations. One hundred and forty-six (146) 
reactions were noted out of a possible 432 observations. Eight of the remaining 9 horses (89%) showed reactivity by 

20 vaccination # 8 with 5 of 9 horses reacting routinely after each vaccination. These data indicate that in repeat injection 
with adjuvanted vaccines, the presence of non-host serum (fetal bovine serum in equine vaccines) causes considerably 
more reaction than the presence of host serum (fetal equine serum). 

EXAMPLE 2A : 

2 CRFK cells (Crandell Feline Kidney) persistently infected with FeLV were grown to 95% conf luency as follows. The 

cells were grown in 850 cm2 roller bottles incubated with rotation at 37°C. Employed as the growth medium was Dul- 
becco's Minimal Essential Medium with high glucose levels (DMEM-Hi) containing 1 0% fetal bovine serum and 30 ug/ml 
neomycin. After the cells reached confluence the media was changed to maintenance media (DMEM-Hi media contain- 
so ing 5% fetal bovine serum). After four days this media was decanted and viral fluids were harvested. Cells were re-fed 
with maintenance media and viral fluids were collected every three to four days for a total of seven harvests. Decanted 
viral fluids from each harvest were tested for sterility, aliquoted into sterile plastic containers and stored frozen at -70°C. 
Upon satisfactory sterility testing, viral fluids were thawed at room temperature and pooled into a single sterile receiving 
vessel. Viral fluids were clarified through a 3 micron polypropylene filter to remove cell debris and then concentrated 10- 
35 fold using a 30.000 dalton molecular weight cut-off tangential flow ultrafiltration device. Fluids were then washed m 50 
Mm Na 2 HP0 4 to a 9-fold final concentration factor. The pooled concentrate had a total protein content of 16.59 mg/mL. 

A cation exchange chromatography column was initially used to purify the virus and its subunits from the remainder 
of the fluids. A one-liter. 14 cm x 10 cm column was packed with Q Sepharose chromatography resin (Pharmacia) and 
sanitized with two column volumes of 1 M NaOH. In addition, the column accessories such as pumps, tubing and fittings 
40 to the column were sanitized with 1 M NaOH. The column and all accessories were then rinsed with a 50 mM Na 2 HP0 4 
(pH 7.0) buffer until the effluent from the column was at pH 7.0. All buffers were 0.2 >im filter sterilized before use. A 
BioPilot Chromatography system (Pharmacia) was the hardware used for this entire process. 

A 1500 mL sample of the FeLV concentrated viral fluids (column feed material) was injected onto the column. The 
column was washed with 9 column volumes of Buffer A (50 mM NaaHPO^ at 80 mUmin before elution of the virus with 
45 a linear gradient of Buffer B (50 mM Na 2 HP0 4 . 1 M NaCI) from 0% to 50% Buffer B within 10 column volumes. A final 
elution of residual virus was accomplished with 5 column volumes of 100% Buffer B. Fractions eluted from the column 
were collected and examined for total protein content. The total protein content was 3.12 mg/mL. Approximately half of 
this would be non-host albumin. Fractions containing the virus were then pooled and rechromatographed over a hydro- 
phobic interaction column to remove the remainder of the non-host albumin content. 
so Ammonium sulfate was added to the eluted virus fractions from the Q Sepharose column (which still contained 
>1 mg/mL of non-host albumin) to achieve a final concentration of 0.5 M. This virus fraction column feed material was 
loaded onto a 1 liter phenyl sepharose low substitution hydrophobic interaction column that had been previously equil- 
ibrated with 50 mM Na 2 HP0 4 . The column was washed with a combination of 50 mM Na 2 HP0 4 and 0.5 M (NH 4 ) 2 S0 4 
for 5 column volumes. The virus was then eluted from the column with a 50 mM Na 2 HP0 4 buffer. Virus fractions eluted 
55 from the column were tested for sterility, total protein and non-host albumin content. All virus fractions were sterile, the 
total protein content was between 0.9 and 1 .2 mg/mL and the non-host albumin content was below 0.5 mg/mL The viral 
fraction (fluids) was inactivated with 0.03% formalin and formulated into vaccines by combining with either 5% POLY- 
GEN™ adjuvant (obtained from MVP Laboratories. Ralston. Nebraska). 0.25% glycerol/EDTA stabilizer and 30 ug/mL 
nystatin (FLV01 1) or 0.125% carbopol adjuvant, 0.25% glycerol/EDTA stabilizer and 30 ug/mL nystatin (FLV009). 
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Ten to twelve week old cats were immunized with a one mL dose of vaccine subcutaneously. Three weeks ; late r the 
cats w^re gte a one mL booster immunization. Cats were challenged ten days post booster vacanat,on 
SSeTeuke 9 mL virus This challenge was conducted as follows: 1) cats were '™°- p ^ 

£££££ t^ree weeksafter challenge, blood was collected from cat. 
already intectea witn reLv or « „ " . b indirect immunofluorescence assay. All results of the 
for nine success,ve weeks and exammec Hor p27e ant,genr by an inc. threg consecutjve 

cent of the vaccinated cats in a similarly intense challenge. This FLV009 vaccine serial became the Standard Reference 
for future ELISA assays and, by definition, contains an RP of 1.0. 
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TABLE 1 

FELINE LEUKEMIA VIRUS VACCINATION/CHALLENGE STUDY - DETECTION OF PERSISTENT VIHEMIA BY 

MEASUREMENT OF p27 
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Cont = CONTROLS. D = DAY, WK = WEEK POST CHALLl 
D 34 = The Day of Challenge 

Data reported as Indirect Fluorescent Antibody (IFA) result 
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EXAMPLE 2B: 



w 



The vaccine of EXAMPLE 2A was evaluated for safety by 21 practicing veterinarians in chn.cal 1 eld trials conducted 
in f ive states A total of 913 doses of vaccine were administered to 850 cats between 8 weeks and 15 years of age. The 
vetlaHans were requested to specifically note any systemic reactions and record the crcumstances surrou^g 
such incidences should they occur. Only one systemic reaction was noted Th« reactor, occurred m . a cat whjch 
received a concomitant modified live feline combination vaccine which contained n ° n - ho *J^ 
eluded that the FeLV vaccine was safe and that systemic vaccine reactivity can be ehmmated by adm,n,ster,ng vaccnes 
which do not contain a combination of non-host albumin and an adjuvant whether admm.stered .n the same vaccne or 
whether administered in a concomitant vaccine as part of a vaccination regimen. 



EXAMPLE 3 : 

CRFK cells persistently infected with FeLV were grown to 95% confluency in DMEM-Hi . pontaining 10% fetal bc^ine 
, 5 serum and 30 ug/ml neomycin using 850 cm* roller bottles incubated with rotator .at 37-C asin EXAMPLE 2A After 
the cells reached confluency, the media was changed to maintenance media (DMEM-H. media oontanng 5% etel 
bovine serum) After four days, this media was decanted and viral fluids were harvested. Cells were refed wrth ma nte- 
nance media and viral fluids were collected every three to four days for a total of seven harvests. Decanted v,ral fluids 
™ eaS harvest were tested for sterility. All harvest fluids were found to be sterile. Viral fluids from each harvest were 
20 atouo^ed into sSrile plastic containers and stored frozen at -70°C. Upon satisfactory ster.hty testing. v,a u,dsw^ 
thaWat room temperature and pooled into a single sterile receiving vessel. The total protein content of ttapootad 
FeLV was 2.5 mg/mL. Viral fluids were clarified through a 5 micron and a 1 m.cron polypropylene filter to remove cell 

^ Clarif ied viral fluids (harvest fluid column feed material) were purified to remove non-host albumin by using a puri- 
2S ficatior ^technique comprising Perfusion Chromatography™ using a hydrophobic interacts .chromatography matm, 
Z ma £ TusS was o£tain<!d from PerSeptive Biosystems and was their POROS PE 50 media. Th,s technique uses 
polar gmups on an uncharged matrix to interact with polar residues (e.g. phenyla.an.ne) on prote. « «»ng etarda- 
fon and separation of proteins based on their relative hydrophobicities. This interact.cn was enhanced by addmg h.gh 
Sc streng? sodium s'ulfate/sodium phosphate to the viral fluids before .adding HJem "^^^^S 
30 column was washed with three column volumes of a buffer contain.ng 20 mM sod.um Phosphate 65C > mM Jjiumsd 
fate before addition of harvestfluid column feed material. The equivalent of five column volumes of harvest fluid column 
Z ^iSteZ dilution with sodium sulfate/sodium phosphate) was then run through the column. To e ute non- 
host albumin from the column, the column was washed with five column volumes o 20 ^j£»™* h ^*^™" 
sodium sulfate or unti. the optical density reading of the eluate was <0.03 at a 
35 viral components were eluted from the column by washing the column res.n wrth Ave column volumes o ste r He water 
Purified vVal fractions were collected in a separate collecting vessel when the opt.cal densrty (at 280 nm) of the eluate 
ZTs* above 0.15 and collection of the eluate ceased when the optical density of ^^jSSX^^ 
Purified viral fluids were tested quantitatively for total protein content and qual.tat.vely b y SDS ; h P ^ G n E ^ n °". h0 ^ 
albumin content The total protein was 1.35 mg/mL and the non-host albumin content was less than 0.5 mg/mLTo 

becco's phosphate buffered saline using a 30.000 dalton molecular weight cut-off tangental fl ^ t u ^ ,ltra \ on jf r e ; f ce - 
fSS were concentrated at this time to achieve a sufficient final concentration of FeLV gp70 to batch vaccne. V.ral flu- 
ids were inactivated with 0.03% formalin for 72 hours at 4°C. ..... rarhooo i 

A feline leukemia vaccine was produced from purified, inactivated v,ral f lu.ds by addrt.on of 0.1 25 mg/ml Carbopol. 

« 0.25% glyceroUEDTA and 30 ug/m. nystatin to the inactivated viral fluids at a suff .aent concemratonto be , mmunogen- 
ically effective when combined with the adjuvant. This vaccine was compared to the vacone .n EXAMPLE , usmg an 
ELISA (Enzyme Unked Immunosorbant Assay) to measure potency (immunogen.c effectveness). Th.s ELISA meas 
ures lie amount of antigenic component in the FeLV vaccine as compared with a Standard Reference. The : Standard 
Reference is the vaccine described in EXAMPLES 2A and 2B (FLV 009). which has been demonstrated to protect cats 

50 inavacTnaicSenge study. A resuft of 1 .00 in the ELISA indicates that the jmouj *™g£XX*°£ 
ponent in the vaccine being tested is equivalent to that of the vaccne of EXAMPLES 2A and 2B and w.ll p o ect cats 
equally well. The vaccine of this example demonstrated a potency of 1 .32. It conta.ned a protem content of 1 . 1 mg/mL 

with no detectable non-host albumin. . . „. 

It is thus demonstrated that passage of FeLV harvest material containing non-host album.n through a hydrophob.c 
55 matrix alone can remove the albumin and be used to produce an immunogenically effective vaccne. 



EXAMPLE 4: 



Six mock vaccines were 



formulated containing only 5% bovine fraction V albumin (non-host albumin) diluted in 
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phosphate buffered saline and combined with different adjuvants. The vaccine formulations were adminisi tared to fifty 
St (58) cats of approximately 22-26 weeks of age that had previously received two doses of a coronation Mrtita- 
noSnertis virus-Scivirus-panteukopenia virus vaccine that contained serum proteins from 
nents The cats had also been vaccinated with a purified feline leukemia vaccme conta.n.ng no detectable non-host 
albumin Cats were randomly assigned to an non-host albumin/adjuvant vaccine group and were —.zed * a £ 
m L dose of vaccine weekly for 3 successive weeks. Daily observations were made for eva.uat.on of reactivity JResuKs 
of the^e observations are shown in TABLE 2. Approximately six hours after the first 

fhowed clinical signs of systemic reactions. The vaccinations given to these cats were of <"d*"^™^ afbu- 
minTadiuvant formulations Clinical signs included weakness and incoordination, vocahzation. blocd-tinged £thyvom- 
Jng cyanotic extremities, pale mucous membranes with delayed capillary refill time (3.5 seconds) J hypersahv^on and 
nTperXa Treatment with dexamethasone and subcutaneous fluids did little to relieve symptoms. These two cats were 
subsequently euthanized. 

Approximately four hours after the second weekly injection, one additional cat demonstrated more moderate s.gns 
of aSSon to vaccination. Clinical signs associated with this animal included ^^.^^V^ 
branes cyanotic/reddened pinna and swollen eyes. This experiment proves that the unusual reactivity commonly asso- 
ctaM vaccines (vomiting and diarrhea) can be reproduced by a combination of non-host fum^han 
alvam ihe reaction rate which was demonstrated in this experiment appears low. However m the clinical situation 
Such reactions are only seen in less than 1.0% of cats. This experiment demonstrated a 2.0% reaction rate ,f all cats 
are included in the calculation. 



TABLE 2 

DEMONSTRATION THAT NON-HOST ALBUMIN IN COMBINATION WITH ADJUVANTS PRODUCES 

TEMIC REACTIONS IN ANIMALS 



SYS- 



VACCINE NUMBER 



ADJUVANT 
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ADJUVANT B 



CARBOPOL 
CARBOPOL 



ALUMINUM HYDROXIDE 
EMULSIGEN 
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0/12 I 


0.125 mg/mL 
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0.25 mg/mL 


0/6 
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0/6 


10% 
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5% 


1/8* 
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EXAMPLE 5 : 

Combination five-way feline vaccines prepared from modified live or inactivated feline ^^^j'^ 
irus. feline panleukopenia, feline chlamydia and feline leukemia virus are known m the art and are ^^^VT 
he eactivJy described previously. A combination inactivated feline minotrache.tis. ^^j^^^Z 
nia feline chlamydia and feline leukemia vaccine was prepared according to th.s invention. The felme rh.notracherts 
v ms el^icivirus feline panleukopenia virus and feline chlamydia virus protective antigen components were 

without the use of serum or albumin. The protective antigen components were har- 
2 aTa."contained cel. debris. The individual harvest fluids were clarified through 3 urn f .Iters. 
^Xtmo* M binary ethyleneimine and adjuvanted individually with 5% Polygen™. The felme leukem.a used I fo Jh s 
conation wa L^prepLd in EXAMPLE 3. Individually inactivated and adjuvanted co ^" e ^! e ^ s ^ 
orooortions adequate to produce a 1.0 mL dose volume. The five protective antigen components were all demonstrated 
ZSZZSSw^ by testing in the specific EL.SA tests as described in ^^T^ ^a 
cheitis component had an RP of 1 .12 as compared to a vaccine wrth a value oil .0 

severe vaccination/challenge test. The feline calicivirus component demonstrated an RP of 1 .69 as compared to a vac 
c^wimTiTl 0 Jch protected 100% of cats in a severe vaccination/challenge test. The felme panleukopenia 
virus RP o?l 26 as compared to a vaccine with a value of 1 .0 which protected 100% of cats in a severe vac- 
ratifnThSenge ti The ch.amydia component was tested for its protective capability in a cat vaccmation/chaHenge 
test. It protected 100% of the vaccinated cats. 
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The five-way feline combination of this invention was compared to competitor products which are known to cause 
reactivity of the kind described using SDS-PAGE. Figure 2 is a photograph of this gel which demonstrates the amounts 
of non,host albumin and other proteins in the various products. It should be noted that such electrophoret.c techniques 
have been demonstrated to detect albumin at levels of 0.5 mg/mL in vaccines. Gel lanes are numbered from left to right 
with #1 being the farthest left lane and #10 being the farthest right lane. In Figure 2, lanes 1. 2 and 4 are monovalent 
FeLV vaccines which were found to be highly reactive in the field. They contain a significant amount (>1 .0 mg/mL) ot 
non-host albumin which is detectable by a band at approximately 66.000 daltons. These vaccines caused systemic 
reactions of the type previously described, as well as death in a significant number of animals when tested in field safety 
trials similar to the trial described in EXAMPLE 2B. Lane 3 is a molecular weight marker which contains bands at 1 4.3. 
20 29 34 8 58 1 and 97 kilodaltons. Lane 5 is the vaccine made according to EXAMPLE 2A which produced no sys- 
temic reactions when tested for safety in the field trial described in EXAMPLE 2B. It contains a nondelegable level of 
non-host albumin. The band which appears at 70 kilodaltons is indicative of the presence of the gp70 antigenic compo- 
nent Lane 6 is 5% bovine serum albumin (BSA) which serves as a non-host albumin control. Note that the gp70 band 
in lane 5 is slightly higher than the midpoint of this non-host albumin band. Lane 7 is a 5-way inactivated combination 
feline vaccine with the same components as mentioned above which is marketed by Fort Dodge Laboratories under the 
name FEL-0-VAX R Lv-K IV. As mentioned previously, the Compendium of Veterinary Products indicates that systemic 
reactions have been associated with this vaccine. Lane 8 is a 5-way modified live/inactivated combination feline vaccine 
with the same components as mentioned above which is marketed by Solvay under the name Eclipse 4 + FeLV. This 
vaccine is also known to be reactive in cats. Lane 9 contains a 3-way modified live combination feline vaccine containing 
only feline rhinotracheitis. feline calicivirus and feline panleukopenia which is marketed by Intervet under the name 
PROTEX™ - 3 This vaccine does not contain FeLV so there should be no gp70 present. Therefore, the band at 66 kilo- 
daltons is non-host albumin. This vaccine, when combined with an inactivated and adjuvanted FeLV vaccine in the 
same vaccine regimen, caused systemic reactions in a study conducted in collaboration with the inventors. Lane 10 is 
a 3-way modified live combination feline vaccine containing feline rhinotracheitis. feline calicivirus and feline panleuko- 
penia which contains no adjuvant and is marketed by Solvay under the name Eclipse" - 3. It does not contain FeLV so 
it should show no bands between 60 and 70 kilodaltons. However, there is a faint band at approximately 66 lolodaltons 
indicating that this vaccine contains non-host albumin. It would be expected that this product, when used in a vaccine 
regimen with an adjuvanted vaccine would produce systemic reactions. It is obvious from this Figure that the FeLV 5- 
Way combination vaccine made according to this invention contains the least amount of non-host albumin of any vac- 
cine containing the five components. It is also obvious that all of the reactive vaccines contain a marked band which 
represents non-host albumin at a concentration above 0.5 mg/mL. 

Although the invention has been described in detail in the foregoing for the purpose of illustration, it is to be under- 
stood that such detail is solely for that purpose and that variations can be made therein by those skilled in the art without 
departing from the spirit and scope of the invention except as it may be limited by the claims. 

Claims 

1 . A serum-based vaccine comprising an immunogenically effective amount of an antigen and an adjuvant wherein 
said vaccine is substantially free of non-host albumin. 

The serum-based vaccine of Claim 1 wherein the antigen is selected from the group consisting of a virus, a bacte- 
ria, a rickettsia, a parasite, a protozoa, subunits therefrom and combinations thereof. 

The serum-based vaccine of Claim 2 wherein the virus antigen is selected from the group consisting of retrovi- 
ruses herpes viruses, adenoviruses, paramyxoviruses, coronaviruses, morbilliviruses hantaviruses, reoviruses. 
rotaviruses, togaviruses. parvoviruses, parapox viruses, cytomegaloviruses, arboviruses, and parainfluenza 
viruses subunits therefrom and combinations thereof. 

The serum-based vaccine of Claim 2 wherein the bacterial antigen is selected from the group consisting of Clostrid- 
ium soo Streptococcus SDP- Sta phylococcus SDO- Bordet ella sp p. , Pasfeurella SPP- Salmonella spp. , Mycgbao: 
teria sop .. Mycoplasma spp. . Leptospira spp. . Borrelia sop.. Fusobacteria spp ., Bacteriodes spp. . Rhodococcus 
see,. Escherichia spp. . Salmonella spp. . Mnraxella sop .. Haemophilus spp- subunits therefrom and combinations 
thereof. 

5. The serum-based vaccine of Claim 2 wherein the rickettsial antigen is Chlamydia spp., Ehrlichia spp . or subunits 
therefrom and combinations thereof. 

6 The serum-based vaccine of Claim 2 wherein the parasite antigen is selected from the group consisting of Tpxst 

plasma sod., nimfiiaria spp.. r. rY rt" wi Hil im spp.. Coccidia spp- Babesia spp . Neosoora spp. . subunits there- 
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from and combinations thereof. 

7. The serum-based vaccine of Claim 1 wherein the adjuvant is selected from the group consisting of polymers, block 
co-polymers, oils, oil-in-water, aluminum salts and non-specific immunostimulants. 

8. The serum-based vaccine of Claim 1 wherein the adjuvant is present in an amount of from 0.01 to 50%. 

9. The serum-based vaccine of Claim 1 wherein the non-host albumin has been removed. 

10. The serum-based vaccine of Claim 1 wherein said serum-based vaccine contains less than 1.0 mg/mL of non-host 
albumin. 



11. A method of preparing a serum-based vaccine containing an immunogenically effective amount of an antigen and 
an adjuvant which is substantially free of non-host albumin comprising removing non-host albumin from the vaccine 

75 or a precursor of the vaccine. 

12. The method of preparing a serum based vaccine as recited in Claim 1 1 wherein the removal of non-host albumin 
comprises purifying the vaccine or a precursor of the vaccine to remove the non-host albumin. 

20 1 3. The method of preparing a serum-based vaccine as recited in Claim 1 2 wherein the purification comprises column 
chromatography. 

14. The method of preparing a serum-based vaccine as recited in Claim 13 wherein the type of column chromatogra- 
phy is selected from the group consisting of Perfusion, ion exchange, hydrophobic interaction, affinity, molecular 

25 sieve and combinations thereof. 

15. A method of preparing a serum-based vaccine containing an immunogenically effective amount of an antigen and 
an adjuvant wherein said vaccine is substantially free of non-host albumin comprising: 

30 (a) growing an organism which produces the antigen in a culture containing non-host albumin; 

(b) harvesting the culture; . 

(c) clarifying the harvest; 

(d) separating the antigen and non-host albumin from the clarified harvest; 

(e) separating the non-host albumin from the antigen; 
35 (f) collecting the antigen; and 

(g) formulating the antigen with an adjuvant. 

16. The method of Claim 15 wherein the step (d) of separating the antigen and non-host albumin from the clarified har- 
vest comprises passing the clarified harvest through a column having a matrix which binds the non-host albumin 

40 and the antigen. 

17. The method of Claim 15 wherein the step (e) of separating the non-host albumin from the antigen comprises selec- 
tive elution of the antigen and non-host albumin from the column matrix. 

45 18. A method of preparing a serum-based vaccine containing an immunogenically effective amount of an antigen and 
an adjuvant wherein said vaccine is substantially free of non-host albumin comprising: 

(a) growing an organism which produces the antigen in a culture containing non-host albumin; 

(b) harvesting the culture; 
so (c) clarifying the harvest; 

(d) separating the antigen from the non-host albumin by passing the clarified harvest through a column with a 

matrix which selectively binds the antigen; 

(e) washing the column matrix to remove excess non-host albumin; 

(f) discarding the wash solution; 

55 (g) washing the column matrix with a solution which elutes the antigen from the column matrix; 

(h) collecting the antigen; and 

(i) formulating the antigen with an adjuvant. 

19. A method of preparing a serum-based vaccine containing an immunogenically effective amount of an antigen and 
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an adjuvant wherein said vaccine is substantially free of non-host albumin comprising: 

(a) growing an organism which produces the antigen in a culture containing non-host albumin; 

(b) harvesting the culture; 

(c) clarifying the harvest; 

(d) separating the antigen from the non-host albumin by passing the clarified harvest through a column with a 
matrix which selectively binds the non-host albumin; 

(e) collecting the antigen; and 

(f) formulating the antigen with an adjuvant 

20. A method of preparing a serum-based vaccine containing an immunogenically effective amount of an antigen and 
an adjuvant comprising: 

(a) growing an organism which produces the antigen in a culture containing non-host albumin; 
15 (b) harvesting the culture; 

(c) clarifying the harvest; 

(d) separating the antigen and non-host albumin from the clarified harvest using Perfusion Chromatography 
and POROS PE 50 media; 

(e) washing the non-host albumin from the POROS PE 50 media with a high ionic strength buffer; 
20 (f) eluting the antigen from the POROS PE 50 media using a low ionic strength solution; 

(g) collecting the antigen; and 

(h) formulating the antigen with an adjuvant. 
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21. The serum-based vaccine of Claim 1 further comprising host albumin. 

22. A method of preparing the serum-based vaccine of Claim 21 containing an immunogenically effective amount of an 
antigen and an adjuvant wherein said vaccine is substantially free of non-host albumin comprising: 

(a) growing an organism which produces the antigen in a culture containing host albumin; 
30 (b) harvesting the culture; 

(c) clarifying the harvest if necessary; 

(d) formulating the harvest with an adjuvant. 

23. A process for reducing or preventing non-host albumin stimulated adverse vaccine reactions in animals comprising 
35 administering to said animals a vaccine which is substantially free of non-host albumin. 

24. A serum-based vaccine comprising an immunogenically effective amount of an antigen, an adjuvant and a host 
serum or host albumin which is added after harvest or purif ication of the antigen but prior to adjuvanting the anti- 
gen. 



40 



25. A method of preparing a serum-based vaccine containing an immunogenically effective amount of an antigen and 
an adjuvant by adding a host serum or host albumin after harvesting or purifying the antigen from a culture contain- 
ing said antigen but prior to adjuvanting the antigen. 

45 26. A process for stabilizing an antigen comprising adding host serum or host albumin to said antigen prior to adjuvant- 
ing the antigen. 

27. A process for stabilizing an antigen comprising adding host serum or host albumin to said antigen prior to lyophi- 
lizing the antigen. 

28. A method for eliminating adverse reactions in animals comprises administering to said animals an adjuvarrted vac- 
cine or an adjuvanted vaccine regimen which is substantially free of non-host albumin. 

29. A method for purification of veterinary vaccine antigens comprising Perfusion chromatography. 
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